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1
HYBRID ZONE CONTROL SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of the filing date

of U.S. Provisional Patent Application No. 61/580,851 filed
Dec. 28, 2011, the disclosure of which 1s hereby incorporated
herein by reference.

FIELD OF INVENTION

The present invention 1s generally directed to Heating,
Ventilation, and Air Conditioning (HVAC) systems. More
particularly, the present invention 1s directed towards a novel
system and method for providing zone control 1n a zoned
HVAC system including one or more HVAC components
(such as, for e.g., thermostats, furnaces, air conditioners, and
fans) that operate 1n accordance with the ClimateTalk™
(hereinafter, “ClimateTalk™) protocol.

BACKGROUND OF THE INVENTION

ClimateTalk 1s an open communication standard network-
ing protocol that provides a mechanism for communicating
messages between multiple types of components 1n an HVAC
system using a common messaging structure over a physical
medium. It 1s promulgated and supported by the ClimateTalk
alliance, which 1s formed by a consortium of vendors in the
HVAC industry. The CT-485 specification defines the physi-
cal medium requirements (e.g., the network layer, datalink
layer, and physical layer specifications) for a network over
which application level messages using the ClimateTalk pro-
tocol can be sent between various networked devices. The
ClimateTalk alliance has promulgated a CT-485 Serial Hard-
ware Specification for implementing the ClimateTalk proto-
col over the CT-485 network. At present, the latest version
promulgated by the ClimateTalk alliance 1s CT-485 Serial
hardware specification version 1.1, which was released on
Jun. 23, 2011, the disclosure of which 1s incorporated herein
by reference.

In a zone control HVAC system, a zone control manager
(hereinafter, “‘controller”) manages the heat/cool/fan
demands from multiple thermostats which are each typically
located 1n different zones (physical areas) of a residential or
commercial structure. The controller responds to the
demands from each of the multiple thermostats in the differ-
ent zones by operating individual airflow damper(s) which
typically interconnect a HVAC unit (e.g., a forced air furnace
and/or air conditioning unit) to each zone. The controller
turther controls the HVAC unit to satisiy the specific demands
received from the thermostats 1n each specific zone of the
zone control system.

While the ClimateTalk protocol provides a number of
advantages in an HVAC system, such as a measure of com-
patibility between various HVAC components manufactured
by different vendors, ease of use via Plug and Play (PnP)
capability, and the ability to service proportional demand (as
opposed to the on/off binary operation of conventional analog
24v AC HVAC components), the ClimateTalk protocol
includes limitations that can make i1t unsuitable for use 1n a
zone control HVAC system. These limitations stem from
requirements 1n the ClimateTalk protocol, which generally
limit the number of particular types of devices that may
communicate with a single unit 1n a given HVAC system. For
example, the ClimateTalk protocol requirements presently

10

15

20

25

30

35

40

45

50

55

60

65

2

allow for only one ClimateTalk compliant thermostat device
to be mcluded 1n a particular ClimateTalk HVAC system.

This requirement 1s an impediment to vendors who wish to
provide customers with the advantages and convenience of
using ClimateTalk compliant devices 1n a zoned HVAC sys-
tem. This 1s because, as described above, a zoned HVAC
system typically includes a distinct thermostat 1n each zone of
the HVAC system. However, the ClimateTalk protocol, 1n its
present state, precludes the usage of more than one Cli-
mateTalk thermostat in a given HVAC system. Thus, systems
and methods that allow use of ClimateTalk devices 1n an
integrated zone control HVAC system without limiting the
number and type of device are desirable.

BRIEF SUMMARY OF THE INVENTION

Various aspects of the systems and methods disclosed

herein may be implemented 1n hardware, software, or a com-
bination of both.

A hybrid zoned HVAC system 1s provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a diagram showing an example of a
hybrid zone control HVAC system 1n accordance with various
aspects of the imnvention.

FIG. 2 1illustrates an example of a process 1n accordance
with one aspect of the present disclosure.

FIG. 3 1llustrates an example operation of the hybrid zone
control HVAC system 1n accordance with one aspect of the
present disclosure.

FIG. 4 1llustrates another example operation of the hybnd
zone control HVAC system 1n accordance with another aspect
of the present disclosure.

FIGS. 5A-3G illustrate example schematics for imple-
menting the hybrid zone control system depicted 1n FIG. 1.

DETAILED DESCRIPTION

FIG. 1 1s a functional block diagram illustrating an
example of a zoned HVAC system 100 1n accordance with
various aspects of the present invention. The zoned HVAC
system 100 includes various ClimateTalk compliant compo-

nents such as a ClimateTalk controller 102, a ClimateTalk
HVAC unit 104, zone dampers 106a, 1065, and 106¢, and

ClimateTalk thermostats 108, 110 and 112 which are each
located 1n a separate zone (labeled as “Zonel1”,“Zone 2”, and
“Zone 37) of the zoned ClimateTalk HVAC system 100.

In one embodiment, the controller 102 may be a program-
mable embedded processor configured to operate in accor-
dance with the ClimateTalk protocol. It will be understood
that controller 102 1s not limited to any particular type of
processor, and may thus be implemented using any commer-
cially available microprocessor or microcontroller. In one
aspect the controller 102 may be programmed using any
computing language (e.g., assembly, C/C++, Java, etc.) to
provide the functionality described in detail below. In this
regard, the controller 102 may be configured to operate in
accordance with one or more instructions provided in the
form of an executable program that 1s stored 1n internal
memory (e.g., RAM or ROM) of the controller 102, or in a
external memory (e.g., Flash memory, hard drive, CD Rom,
etc.) accessible to the controller 102. In addition, part or all of
the functionality of the controller 102 may also be 1mple-
mented in hardware, such as in a dedicated ASIC or a set of
integrated circuits that are designed and/or configured to
operate 1n accordance with aspects of the invention.




US 9,253,260 Bl

3

In one embodiment, the controller 102 may include one or
more mput/output (I/0) ports (variously labeled in FIG. 1 as
“Com Port A”, “Com Port B”, “GP I/O” and “Analog Inputs™)
that may be used to communicatively couple the controller
102 with various components of the HVAC system 100. In
FIG. 1, the controller 102 1s 1llustrated as being communica-
tively interfaced with the HVAC unit 104, zone dampers
106a,1065, and 106¢, and the zoned ClimateTalk thermostats
108, 110 and 112 via one or more 1/0O ports.

The controller 102 may 1nclude suificient 1/O ports such
that each I/O port may be dedicated to interface with a specific
component of the HVAC system 100. As shown 1n FIG. 1 for
example, one general purpose GP I/O port may be dedicated
to interface with a set of push button switches 114 while
another general purpose GP 1I/0O port may be dedicated to
interface with an LCD display 116. Together, the push button
switches 114 and LCD display 116 may respectively provide
an interactive mechanism for a user to program, control and
monitor the operation of the controller 102. For example, a
user may monitor various status, error, or other message
outputs by the controller 102 to the LCD display 116 regard-
ing the operation and function of one or more components of
the HVAC system 100. Similarly, the user may use one or
more combinations of the push button switches 114 to setup
the controller 102 to operate according with a specific con-
figuration of the HVAC system.

Similarly, the I/O port labeled as “Com Port B” of the
controller 102 may be dedicated to communicating with the
ClimateTalk HVAC unit 104 using the ClimateTalk protocol.
An optical 1solation circuit 118 and transceiver unit 120 may
be included between the 1/O port “Com Port B” and the
HVAC unit 104 1 order to respectively provide electrical
1solation and to condition the voltage and current signals as
provided for 1n the CT-485 specification.

Alternatively or 1n addition, a single I/O port may also be
used to communicate with more than one component of the
HVAC system 100. As shown 1n FIG. 1 for example, the I/O
portlabeled as “Com Port A” may be configured to selectively
enable the controller 102 to communicate with any one of the
zoned ClimateTalk thermostats 108, 110 and 112 via a port
selector 122 in accordance with the ClimateTalk protocol.
The port selector 122 may be implemented as a multiplexer/
de-multiplexer circuit such that it allows selective two-way
communication between the controller 102 and each of the
ClimateTalk thermostats 108, 110 and 112. As with Com Port
B, appropriate transceiver units 124, 126 and 128 may be
included for providing proper physical signal conditioning
between each of the zoned ClimateTalk thermostats 108, 110
and 112 and the controller 102 in accordance with the CT-485
specification.

The controller 102 may also be interfaced with each of the
zone dampers 106a, 1065, and 106¢ using a single general
purpose I/O port (labeled as “GP I/O” i FIG. 1.). In the
embodiment shown 1n FIG. 1, the controller 102 may open or
close the individual zone dampers 106a, 1065, and 106¢ by
operating one or more relay drivers 130, which, 1n turn may
drive the relays 132 to mechanically open or close (either
partially or completely) one or more of the zone dampers
106a, 1065, and 106c¢ as desired. The relays 132, controller
102 and the various components of the HVAC system 100
may be powered by a common power supply 134 using appro-
priate voltage and current regulation.

The HVAC system 100 illustrated in FIG. 1 1s a universal
(e.g., hybrid) system that supports both ClimateTalk HVAC
components and legacy HVAC components at the same time,
and thus provides a flexible and economical hybrid solution
without forcing vendors to choose between a ClimateTalk

10

15

20

25

30

35

40

45

50

55

60

65

4

compliant system and a 24v AC legacy system. Accordingly,
in one aspect the HVAC system 100 depicted 1n FIG. 1 may
not only mclude HVAC components that comply with the
ClimateTalk protocol (such as the ClimateTalk thermostats
108, 110, and 112 and the ClimateTalk HVAC unit 104), but

may also include one or more legacy or conventional 24v AC
HVAC components. While conventional 24v AC HVAC com-
ponents do not have the communication capabilities of the
networked ClimateTalk components, they are still widely
used 1 many applications.

As shown 1n FIG. 1 for example, the HVAC system 100
may also include conventional HVAC components such as the
24v AC thermostats 136, 138, 140 that are respectively inter-
faced using approprate signal conditioning circuits 142, 144,
and 146 to a single general purpose GP 1/O port of the con-
troller 104. In this hybrnd configuration, one, two or more of
the ClimateTalk thermostats 108, 110 or 112 may also, 1
desired, bereplaced with a conventlonal 24v AC thermostat in
the respective zone. Alternatively, the HVAC system 100 may
also be configured 1into more zones or subzones (not shown),
cach of whichmay include alegacy 24v AC thermostat (or, for
that matter, ClimateTalk thermostats). The controller 102
may recetve and process conventional (e.g., analog) signals
provided by the legacy 24v AC thermostats 136, 138, 140 and
service them by, 1n turn, generating and transmitting appro-
priate ClimateTalk messages (e.g., demands) over a Cli-
mateTalk network to the ClimateTalk HVAC unit 104 in
accordance with the ClimateTalk protocol. Thus, 1t will be
appreciated that the hybrid HVAC system 100 1llustrated 1n
FIG. 1 1s able to advantageously support both ClimateTalk
thermostats 1n one or more zones (or subzones) and legacy
24v AC thermostats 1n one or more other zones (or subzones)
and 1nterface both with the ClimateTalk HVAC unit 104.

As with the thermostats, the hybrid HVAC system 100 may
also 1include a legacy 24v AC HVAC unit 150 in place of or 1n
addition to the ClimateTalk HVAC unit 104. If there are many
zones 1n an HVAC system, there may be advantages 1in includ-
ing both the 24v AC HVAC unit 150 and the ClimateTalk
HVAC umit 104, as the system may meet the demands 1n the
various zones more efliciently. For example, one or more
additional zone dampers 106a, 1065, and/or 106¢ may be
interconnected to each HVAC unit such that each HVAC unait
may supply part (or all) of the demand 1n a given zone.

In another aspect, the ClimateTalk HVAC unit 104 and the
conventional HVAC unit 150 may be designated as a primary
umit and a backup unit, where the backup unit 1s used in
situations where the demand 1s high or i1 there 1s a failure 1n
the primary umit. In an HVAC system 100 which includes the
24v AC HVAC unit 150 as described above, the controller 102
may control the operation of the HVAC unit 150 using con-
ventional signals and relay drivers 130 and relays 132.

In embodiments that include the 24v AC HVAC unit 150,
the controller 102 may be configured to enable transparent
communication between the ClimateTalk thermostats, the
legacy 24v AC thermostats, and the legacy 24v AC HVAC unait
150. For example, the controller 102 may receive and process
ClimateTalk demand messages from one of the ClimateTalk
thermostats 108, 110, or 112 respectively. The controller may
then parse and process the ClimateTalk messages received
over the respective ClimateTalk network, and, in turn, may
generate appropriate legacy signals for controlling the opera-
tion of the legacy 24v AC HVAC unit to service the demands
received from each zone respectively. This aspect allows the
controller to operate a ClimateTalk compatible Air Condi-
tioner in the summer and a 24v AC Conventional Boiler
during the winter. Another aspect of the hybrid Controller 102
1s the ability to operate a ClimateTalk Heat Pump for Cooling
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and Heating and operate a 24v AC compatible boiler as a
back-up or Emergency heat source.

In all the examples provided above, 1t will be understood
that one or more of the configurations may require additional
zone dampers, relay circuitry, etc., for supporting the chosen
configuration. Furthermore, the controller 102 may be con-
figured such that it may transmit demands received from the
ClimateTalk thermostats 108, 110 and 112, or from the legacy
24v AC thermostats 136, 138 140, to elther the ClimateTalk
HVAC unit 104 (1n accordance with the ClimateTalk proto-
col) and/or to the legacy 24v HVAC unit 150 using conven-
tional 24v AC signaling simultaneously.

In view of the above, 1t will be appreciated that the hybrid
zoned HVAC system 100 disclosed in FIG. 1 1s a universal
HVAC system that can not only support ClimateTalk compli-
ant HVAC components such as the ClimateTalk thermostats
108, 110, 112 and the ClimateTalk HVAC unit 104, but can
also support legacy 24v AC HVAC components such as the
24v AC HVAC unit 150 and the 24v AC thermostats 136, 138
and 140 1n the same system. In addition, 1t should be under-
stood that the present disclosure 1s not limited to any particu-
lar ClimateTalk component shown in FIG. 1, and it 1s con-
templated that 1n various aspects the system 100 may include
other ClimateTalk compatible components such as water
heaters, major kitchen appliances and smart electric meters
that may be communicatively interfaced via one or more of
the ClimateTalk thermostats 108, 110 and 112 1n accordance
with ClimateTalk protocol.

As described previously, the ClimateTalk protocol limaits
the number of particular types of devices to a single unit in a
given HVAC system. In other words, duplicate component of
certain types are not permitted by the present and prior ver-
sions of ClimateTalk protocol. For example, the ClimateTalk
protocol requirements presently allow for only one Cli-
mateTalk compliant thermostat device to be included 1n a
ClimateTalk HVAC system. This requirement 1s imposed at
the time of mnitialization, when each respective ClimateTalk
component (e.g., the ClimateTalk thermostat, 108, 110, or
112) 1n a given HVAC system becomes “aware” of the pres-
ence of other ClimateTalk components (e.g., the ClimateTalk
HVAC umt 104) and performs handshaking to enable com-
munications between the various components. The exem-
plary zoned HVAC system 1llustrated in FIG. 1 provides a
solution that enables the use of multiple ClimateTalk thermo-
stats (e.g., ClimateTalk thermostats 108, 110, and 112) that
are each located 1n different zones. Particular aspects of the
HVAC system 100 that enable usage of multiple ClimateTalk
thermostats 108, 110 and 112 that are each located 1n a diif-
terent zone (e.g., “Zone 17, “Zone 27 and “Zone 37) of the
universal HVAC system 100 are now described below.

In various aspects, the controller 102 1s configured to func-
tion as an intelligent bridge between the ClimateTalk thermo-
stats 108, 110, and 112 and the ClimateTalk HVAC unit 104.
A ClimateTalk network may have multiple components or
nodes. For example, a ClimateTalk network may be a two
node network with a ClimateTalk furnace (as an HVAC unait)
and a ClimateTalk thermostat, or 1t may be a four node net-
work with a furnace, air handler, heat pump as integrated or
independent HVAC units and a thermostat. In either case, the
ClimateTalk network will typically have a single ClimateTalk
component that 1s a network coordinator (and a single Cli-
mateTalk thermostat). Any one of the nodes can assume the
role of the network coordinator in a ClimateTalk compliant
network.

In the illustrated implementation of the hybrid ClimateTalk
system 1n FIGS. 1 and 2, the controller 102 may be configured
such that the controller 102 performs as a network coordina-
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tor with respect to each of the ClimateTalk thermostats in the
HVAC system 100. Furthermore, the controller 102 may also
be configured such that, at the same time, the controller 102
responds as a subordinate with respect to other ClimateTalk
nodes such as the HVAC umit 104 (e.g., a ClimateTalk fur-
nace, ClimateTalk air conditioner and/or ClimateTalk heat
pump ) which may then assume network coordinator respon-
sibilities vis-a-vis the controller 102. Thus, the controller 102
may enable seamless and transparent bidirectional commu-
nication between the multiple ClimateTalk thermostats 108,

110, and 112 that are each located in a different zone of the
HVAC system 100 and one or more ClimateTalk HVAC unaits
104 1n accordance with the ClimateTalk protocol.

In one aspect, the controller 102 1s configured such that the
controller 102 functions as the sole ClimateTalk thermostat in
a distinct ClimateTalk network established by the controller
102 between the HVAC unit 104 and the controller. Addition-
ally, the controller 102 1s also configured such that the con-
troller functions as a distinct ClimateTalk HVAC unit 1n dis-
tinct ClimateTalk networks established by the controller
between each of the ClimateTalk thermostats 108, 110 and
112 and the controller respectively. As a result of such con-
figuration, the controller 102 can intelligently enable or estab-
lish transparent bidirectional communication of ClimateTalk
messages between each of the actual ClimateTalk thermostats
108, 110 and 112 located in different zones of the zoned
HVAC system 100 and the actual ClimateTalk HVAC unit 104
without any perceived conflicts with the ClimateTalk proto-
col.

Similarly, the controller can also intelligently enable trans-
parent communication between the one or more 24v AC ther-
mostats 136, 138, and 140 and the ClimateTalk HVAC unit
104. For example, the controller 102 can receive and service
conventional requests from each of the 24v AC thermostats
and, 1n turn, generate and transmit appropriate ClimateTalk
messages to the ClimateTalk HVAC unit 104 over the distinct
ClimateTalk network established between the controller 102
and the ClimateTalk HVAC unit 104. Because the Cli-
mateTalk HVAC unit 104 perceives the controller 102 as the
sole ClimateTalk thermostat, the controller 102 may intelli-
gently meet the demands in different zones of the hybnd
HVAC system without the ClimateTalk HVAC unit 104 being
aware of the true source or format of the requests.

In order to provide the foregoing features, 1n one aspect the
controller 102 1s configured to include the functionality of
both a subordinate ClimateTalk component (e.g., a Cli-
mateTalk thermostat), and a network coordinator component
(e.g., a ClimateTalk HVAC unit) in accordance with the Cli-
mateTalk protocol. For example, during the mmitialization
phase of the zoned HVAC system 100, the controller 102 acts
as a subordinate ClimateTalk component when interfacing
with the ClimateTalk HVAC unit 104. Thus, the process may
begin when the controller 102 recerves an exploratory 1nitial-
ization ClimateTalk message (1n the form of one or more
ClimateTalk compliant data packets) from the ClimateTalk
HVAC unit 104 inviting a response from one or more of the
subordinate ClimateTalk components 1n the HVAC system
104. Rather than forwarding the mitialization ClimateTalk
message to any of the ClimateTalk thermostats 108, 110 and
112, the controller 102 intercepts this message and, 1n turn,
responds to the HVAC unit 104 by announcing or identifying
itselt as the subordinate ClimateTalk thermostat. As a result,
and as functionally 1llustrated 1n FIG. 2A, the controller 102
performs the handshaking process with the HVAC unit 104 to
establish a distinct ClimateTalk network (e.g., “Network 17)
between 1tself and the HVAC unit 104, where the controller
102 announces itself as a ClimateTalk thermostat such that
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the HVAC unit 104 perceives the controller 102 as the sole
ClimateTalk thermostat 1n “Network 17 1n accordance with
the ClimateTalk protocol, and does not realize the presence of
the ClimateTalk thermostats 108, 110 and 112 in the HVAC
system 100.

In addition, the controller 102 acts as a ClimateTalk net-
work coordinator component when interfacing with each of
the ClimateTalk thermostats 108, 110 and 112 respectively.
Thus, the controller 102 transmits a distinct exploratory ini-
tialization ClimateTalk message (in the form of one or more
ClimateTalk data packets) to each of the ClimateTalk ther-
mostats 108, 110 and 112, identifying or announcing itself as
a ClimateTalk HVAC unit and 1nviting a separate response
from each of ClimateTalk thermostats in response to each
respective mitialization message. Then, as each of the Cli-
mateTalk thermostats 108, 110, and 112, responds to its
respective initialization message, the controller 102 recerves
the response messages and, as functionally illustrated in
FIGS. 2B, 2C and 2D, configures or establishes a distinct
ClimateTalk network (e.g., “Network 27, “Network 3, and
“Network 4”) with each of the ClimateTalk thermostat 108,
110 and 112 respectively, such that each ClimateTalk ther-
mostat percerves the controller 102 as a distinct (and only)
ClimateTalk HVAC unit within its own respective network 1n
accordance with the ClimateTalk protocol.

To summarize the foregoing process, each of the Cli-
mateTalk thermostats 108, 110 and 112 perceirves the control-
ler 102 as a single and distinct HVAC unit located within a
separate and distinct ClimateTalk network. Similarly, the
HVAC unit 104 percerves the controller 102 as a single Cli-
mateTalk thermostat located within its own separate and dis-
tinct ClimateTalk network.

After completion of the 1nitialization process as described
above, the controller 102 intelligently processes and bridges
bidirectional communication between each of the Cli-

mateTalk thermostats 108, 110 and 112 (and/or the 24v AC
thermostats 136, 138, 140) 1n the separate zones of the HVAC
system 100 and the ChmateTalk HVAC unit 104 1n a manner
that 1s transparent to each of the ClimateTalk components.

As an example, consider the case in which the ClimateTalk
thermostat 108 transmits a message or request for additional
demand (“demand request 1) from “Zone 1” of the zoned
HVAC system 100. Because, as described above, the Cli-
mateTalk thermostat 108 perceives the controller 102 as the
HVAC unit 1n its network (“Network 27°), 1t transmits the
demand request 1 (1n the form of one or more ClimateTalk
data packets) over “Network 2” to the “Network 2" address of
controller 102 as determined during the mnitialization stage. In
turn, the controller 102, which receives the demand request
from the “Network 27 address associated with ClimateTalk
thermostat 108, 1s aware that this demand request 1s associ-
ated with “Zone 1” of the HVAC system 100.

Uponreceipt of the demand request over “Network 27 from
ClimateTalk thermostat 108, the controller 102 1n turn parses
the recerved demand request from the ClimateTalk thermostat
108, recognizes it as such by determining the content of the
request, and generates and transmits a similar but new
“demand request 2 1n accordance with the ClimateTalk pro-
tocol to the address (as established during the 1nitialization
phase) of the ClimateTalk HVAC unit 104 over “Network 17,
where the demand in the new request i1s the same as the
demand recetved from the thermostat 108. Because the Cli-
mate HVAC unit 104 perceives the controller 102 as the
ClimateTalk thermostat in “Network 1, the HVAC unit 104
accepts and provides output 1n accordance with the “demand
request 27 as received from the “Network 17 address of the
controller 102.
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In addition, the controller 102 may also change the con-
figuration (e.g., open or close) one or more of the zone damp-
ers (FIG. 1) associated with “Zone 17 (1n this case zone
damper 106a), n order to ensure that Zone 1 receives the
desired output provided by the HVAC unit 104 efficiently.

As 1llustrated 1n the example above, the controller 102 1s
configured to intelligently and transparently bridge the dii-
terent networks 1n which the HVAC unit 104 and each of the
ClimateTalk thermostats 108, 110, and 112 are located, with-

out these components being aware of each other. In addition,
the controller 102 may continue to process the various types
of messages supported by the ClimateTalk protocol, such as
demand messages, status messages, and error messages 1n a
transparent manner. For example, controller 102 may receive

and process demand requests from ClimateTalk thermostat
110 (over “Network 3”) and ClimateTalk thermostat 112
(over “Network 4”) by making similar demand requests in 1ts
role as the ClimateTalk thermostat over “Network 17 to the
HVAC unit 104 in the manner described above. As another
example, the controller 102 may also recetve an error mes-
sage (or a status message) from the HVAC unit 104 over
“Network 17, recognize it as such, and transmit similar error
messages (or status messages) to each of the three Cli-
mateTalk thermostats 108, 110, and 112 over “Network 27,
“Network 3” and “Network 4” respectively. As a result, the
actual ClimateTalk thermostats 108, 110, and 112 located 1n
the different zones of the HVAC system 100 may recerve (and
transmit) error messages (or status messages) appropriately
to respective nodes of the HVAC system 100, such as the
HVAC unit 104.

As seen above, the hybrid zone control system 100 shown
in FIG. 1 advantageously enables bidirectional communica-
tion between multiple ClimateTalk thermostats each of which
may be located in a different zone of a zoned HVAC system
with a ClimateTalk HVAC unit in a manner that overcomes
the limitations of the versions of the ClimateTalk protocol
which do not allow such functionality. In addition, the hybrid
zone control system shown 1n FIG. 1 also supports inclusion
of conventional or legacy analog 24v AC analog thermostats
in one or more zones of the zoned HVAC system. As noted
previously, for example, the controller 102 may receive and
process conventional (e.g., analog) signals provided by the
legacy 24v AC thermostats 136,138, 140 and service them by,
in turn, generating and transmaitting appropriate and corre-
sponding ClimateTalk messages (e.g., demands) over a Cli-
mateTalk network to the ClimateTalk HVAC unit 104 in
accordance with the ClimateTalk protocol.

This aspect1s now functionally illustrated with reference to
FIG. 4. As seen therein, the controller 102 may receive an
analog demand signal from a legacy 24v AC thermostat
located 1n a zone of the HVAC system 100. In this example, 1t
1s assumed that the controller receives the analog demand
signal from the legacy 24v AC thermostat 136 located 1n
“Zone 1”7 of the HVAC system 100. The controller may be
configured to interpret the analog demand signal recerved
from the legacy 24v AC thermostat 136, and 1n turn, to gen-
erate a corresponding “ClimateTalk demand request™ for the
requested demand 1n accordance with the ClimateTalk pro-
tocol. The controller 102 may then transmit the newly gener-
ated “ClimateTalk demand request” to the ClimateTalk
HVAC unit 104 over “Network 1. Since the controller 102
has established 1itself as the sole ClimateTalk thermostat in
“Network 17, the Climate HVAC unit 104 accepts and pro-
vides output 1n accordance with the “ClimateTalk demand
request” as recerved from the “Network 17 address of the
controller 102.
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The combination of FIGS. 5A-5G 1llustrates a schematic
for one implementation of the zone control system 100 1llus-
trated in FIG. 1. It will be understood, however, that the
present disclosure 1s not limited to the example shown in
FIGS. 5A-5G or to any particular implementation. Further-
more, one of ordinary skill will readily appreciate that various
aspects of the hybrid zone control system disclosed above
may be implemented using different hardware and/or soft-
ware components and configurations.

Although the invention herein has been described with
reference to particular embodiments, it 1s to be understood
that these embodiments are merely 1llustrative of the prin-
ciples and applications of the present invention. It 1s therefore
to be understood that numerous modifications may be made
to the 1llustrative embodiments and that other arrangements
may be devised without departing from the spirit and scope of
the present invention as defined by the appended claims.

The mvention claimed 1s:

1. A zoned HVAC system comprising:

a first thermostat located in a first zone of the zoned HVAC
system configured to communicate in accordance with
ClimateTalk network protocol;

a second thermostat located 1n a second zone of the zoned
HVAC system configured to communicate in accor-
dance with the ClimateTalk network protocol;

a first HVAC unit configured to communicate in accor-
dance with the ClimateTalk network protocol; and,

a controller communicatively coupled to each of the first
thermostat, the second thermostat, and the first HVAC
unmt, wherein, the controller 1s configured to:

establish, 1n accordance with the ClimateTalk network pro-
tocol, a first ClimateTalk network between the controller
and the first HVAC unit;

establish, 1n accordance with the ClimateTalk network pro-
tocol, a second ClimateTalk network between the con-
troller and the first ClimateTalk thermostat located in the
first zone of the zoned HVAC system,

establish, 1n accordance with the ClimateTalk network pro-
tocol, a third ClimateTalk network between the control-
ler and the second ClimateTalk thermostat located 1n the
second zone of the zoned HVAC system;

wherein the controller identifies 1tself as a thermostat to the
first HVAC unait 1n the first network and 1dentifies 1tself
as an HVAC unit to the first and second thermostats 1n
the second and third networks 1n order to bridge at least
the first and second networks without the first and sec-
ond thermostats being aware of each other,

the first ClimateTalk network, the second ClimateTalk net-
work, and the third ClimateTalk network being separate
and distinct ClimateTalk networks.

2. The zoned HVAC system of claim 1, wherein the con-

troller 1s further configured to:

receive a first ClimateTalk network compliant request 1n
accordance with the ClimateTalk network protocol from
cither the first thermostat located in the first zone over
the second network or the second thermostat located in
the second zone over the third network;

process the first ClimateTalk network compliant request to
determine content of the first ClimateTalk network com-
pliant request;

generate a second ClimateTalk network compliant request
based on the content of the first ClimateTalk network
compliant request; and,

transmit the second ClimateTalk network compliant
request to the first HVAC unit over the first ClimateTalk
network 1n accordance with the ClimateTalk network
protocol.
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3. The zoned HVAC system of claim 1, wherein the con-
troller 1s further configured to:
recetve a ClimateTalk network compliant message 1n
accordance with the ClimateTalk network protocol from
the first HVAC unit over the first ClimateTalk network;

process the ClimateTalk network compliant message to
determine content of the ClimateTalk network compli-
ant message;

generate a first ClimateTalk network compliant message

for the first thermostat based on the content of the Cli-
mateTalk network compliant message;
generate a second ClimateTalk network compliant message
for the second thermostat based on the content of the Cli-
mateTalk network compliant message;
transmit the first ClimateTalk network compliant message
to the first thermostat located 1n the first zone over the
second network 1n accordance with the ClimateTalk net-
work protocol; and,

transmit the second ClimateTalk network compliant mes-

sage to the second thermostat located in the second zone
over the third network in accordance with the Cli-
mateTalk network protocol.

4. The zoned HVAC system of claim 1, further comprising

a 24v AC thermostat located 1n a third zone of the zoned

HVAC system.
5. The zoned HVAC system of claim 4, wherein the con-
troller 1s further configured to:
recerve an analog request from the 24v AC thermostat
located 1n the third zone of the zoned HVAC system, the
analog request representing a conventional demand for a
24v AC HVAC unit of the zoned HVAC system:;

generate a ClimateTalk network compliant request based
on the determined analog request; and,

transmit the ClimateTalk network compliant request to the

first HVAC unit over the first ClimateTalk network 1n
accordance with the ClimateTalk network protocol.

6. The zoned HVAC system of claim 4, wherein the Con-
troller 1s further configured to open or close one or more zone
dampers of the zoned HVAC system to provide different
amounts of output from the first HVAC unit to each of the first
zone, the second zone, and the third zone of the zoned HVAC
system.

7. The zoned HVAC system of claim 1, wherein the first
HVAC unit 1s a Climate network compliant air conditioning
unit.

8. The zoned HVAC system of claim 1, wherein the first
HVAC unit 1s a Climate network compliant heating unat.

9. The zoned HVAC system of claim 1, further comprising
a second HVAC unit, where the second HVAC unit 1s a 24v
AC HVAC unit not compliant with the ClimateTalk network
protocol, and the controller 1s further configured to:

recerve a first ClimateTalk network compliant request 1n

accordance with the ClimateTalk network protocol from
cither the first thermostat located in the first zone over
the second network or the second thermostat located 1n
the second zone over the third network;

process the first ClimateTalk network compliant request to

determine content of the first ClimateTalk network com-
pliant request;

generate a 24v AC analog request based on the content of

the first ClimateTalk network compliant request;

and,
provide the 24v AC analog request to the second HVAC
unit.
10. A method for using multiple ClimateTalk network
compliant thermostats 1n a zoned HVAC system, the method
comprising;
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establishing, in accordance with the ClimateTalk network
protocol, a first ClimateTalk network between a control-
ler and a first ClimateTalk network compliant HVAC

unit;

12

HVAC system, the analog request representing a con-
ventional demand for a 24v AC HVAC unit of the zoned

HVAC system;
generating a ClimateTalk network compliant request based

establishing, 1n accordam?e with the ClimateTalk network 5 on the determined analog request; and,
PTOtOCﬁl a SZCOHSI ChnllateTalk lllietwork Eetweenl the transmitting the ClimateTalk network compliant request to
controller and a first Climatelalk network compliant the first HVAC unit over the first ClimateTalk network mn
the{['mostat located 1n a first zone of the zoned HVAC accordance with the ClimateTalk network protocol.
T 13. The method of claim 11, furth ising:
establishing, 1n accordance with the ClimateTalk network 10 (e o Od é — Tj i . colin prlsllllg
protocol, a third ClimateTalk network between the con- HECETVIILS @ SECOL .,.1mate i network compliant request
troller and a second ClimateTalk network compliant in accordance with the ClimateTalk network protocol
thermostat located in a second zone of the zoned HVAC from either the first thermostat located in the first zone
system | over the second network or the second thermostat
wherein the controller identifies itself as a ClimateTalk 15 locatf?d In the second 20ne OVel the third network; .
network compliant thermostat to the first ClimateTalk processing the second Climatelalk network compliant
network compliant HVAC unit in the first ClimateTalk request to determine content of the second ClimateTalk
network and 1dentifies itself as a ClimateTalk network neth:)rk compliant request;
compliant HVAC unit to the first and second Cli- generating a %4V AC analog request basgd on the content of
mateTalk network compliant thermostats 1n the second 20 q the first ClimateTalk network compliant request;
and third ClimateTalk networks in order to bridge at ane, -
least the first and second networks such that the first and prow@ Ing the 24v A(__: analog request to a SCCOLL d HVA(;
second thermostats are not aware of each other, un}t of the zoned _L“VAC system, the se:cond I.L“VAC ““?t
wherein, each of the first ClimateTalk network, the second bemgTaliﬁlv AC I;VAC umlt not compliant with the Cli-
ClimateTalk network, and the third ClimateTalk net- 25 1 4mTalge : 1111 eétlwofr lpmtizo f h .
work are distinct ClimateTalk networks different from - e method ol claim 10, urt el COLIPHSIIE. .
each other receving, at the controller, a ClimateTalk network compli-
11. The metﬁod of claim 10, further comprising: ant message 1n accordance with the ClimateTalk net-
receving, at the controller, a first ClimateTalk network g?rk pr%t?liol fromk’fhe first HVAC unit over the first
compliant request 1n accordance with the ClimateTalk 30 imate lalk network;

network protocol from either the first thermostat located
in the first zone over the second network or the second
thermostat located i1n the second zone over the third

processing the ClimateTalk network compliant message to
determine content of the ClimateTalk network compli-
ant message;

generating a first ClimateTalk network compliant message
for the first thermostat based on the content of the Cli-
mateTalk network compliant message;

network;
processing the first ClimateTalk network compliant 35

request to determine content of the first ClimateTalk
network compliant request;

generating a second ClimateTalk network compliant
request based on the content of the first ClimateTalk

generating a second ClimateTalk network compliant mes-
sage for the second thermostat based on the content of
the ClimateTalk network compliant message;

transmitting the first ClimateTalk network compliant mes-

network compliant request: 40 ,
and g k sage to the first thermostat located 1n the first zone over
t;ansmitting the second ClimateTalk network compliant the second network 1n accordance with the ClimateTalk
request to the first HVAC unit over the first ClimateTalk nemfmjk protocol; and, . .
network in accordance with the ClimateTalk network transmitting the second ClimateTalk network compliant
protocol 45 message to the second thermostat located 1n the second

12. The method of claim 11, further comprising;:
receiving, at the controller, an analog request from a 24v
AC thermostat located m a third zone of the zoned

zone over the third network 1n accordance with the Cli-
mateTalk network protocol.

% o *H % x
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